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Acknovlegment , 16 
I n t r o d u c t i o n 
The object of t h i s r e s e a r c h p r o j e c t v;as the preparation 
and c h a r a c t e r i z a t i o n of 7-carboxy i s a t o i c anliydride and the 
study of the r e a c t i o n s of t h i s compound of new composition.. 
The proposed path of sy n t h e s i s was the n i t r a t i o n of 
t e r e p h t h a l i c a c i d , reduction of the n i t r o group to form amino-
t e r e p h t h a l i c a c i d , and r i n g closure w i t h phosgene to the d e s i r e d 
7-carboxy i s a t o i c anhydride by the follov/ing scheme: 
COOU COOH ^^^^ % 
The preparation of both nitro-'- and amino terephthalic; 
a c i d ^ have been reported i n the l i t e r a t u r e . T e rephthalic a c i d , 
hov/ever, v/as chosen as a s t a r t i n g m a t e r i a l because i t was com-
m e r c i a l l y a v a i l a b l e and r e l a t i v e l y inexpensive. 
Upon confirmation of sy n t h e s i s and c h a r a c t e r i z a t i o n of 
7-carboxy i s a t o i c anhydride, i n v e s t i g a t i o n s of the r e a c t i o n s 
showed i t to undergo r i n g cleavage when attacked by v a r i o u e 
nucleophiles i n a manner ve r y s i m i l a r to the r e a c t i o n s of the 
unsubstituted i s a t o i c anhydride.3 i t has been e s t a b l i s h e d t h a t 
7-carboxy i s a t o i c anhydride r e a c t s \^^ith ammonia and a l i p h a t i c 
and aromatic amine e to form 2-amino-^-carboxy-benzamidee; v;ith 
alcohols to form the 2-amino-^-carboxy benzoatesj- -vrith t h i o 
phenols to form the 2-amino-4-carboxy t h i o benzoates; and w i t h 
hydrazine and phenyl hydrazine to form the 2-amino-4-carboxy 





These products are compounds of new composition and 
axe c h a r a c t e r i z e d f o r p h y s i c a l properties; and confirmed by 
a n a l y s i s . I n f r a red spectra are a v a i l a b l e f o r each chemical 
e n t i t y . 
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Synthesis of 7-Carboxy I s a t o i c Anhydride 
Preparation of Ni t r o t e r e p h t h a l i c a c i d 
N i t r o t e r e p h t h a l i c a c i d was prepared according to the 
procedure described i n B e i l s t e i n ^ ' ^ vrith a few minor m o d i f i c a -
t i o n s . A-1 though the B e i l s t e i n procedure uses 20 grams of t e r e -
p h t h a l i c a c i d , the preparation was f i r s t t r i e d w i t h only two 
grams because other r e f e r e n c e s ^ s t a t e the r e a c t i o n tends to: 
become expl o s i v e i f more than two grams of t e r e p h t h a l i c a c i d 
are n i t r a t e d . T h i s e x p l o s i v e nature of the r e a c t i o n was not 
observed,, and when such small quantities'\fere used the r e a c t i o n 
mixture d i d not become warm. Therefore the amount of t e r e -
p h t h a l i c a c i d n i t r a t e d was gra d u a l l y increased to 20 grams. 
Experimental: 50 ml of concentrated s u l f u r i c a c i d i s poured 
i n t o a one l i t e r round bottom f l a s k . The f l a s k i s placed i n 
i c e and 50 ml of 60^ fuming s u l f u r i c a c i d i s added i n small 
portions w i t h s t i r r i n g a f t e r each a d d i t i o n over a period of 
f i f t e e n minutes. The temperature r i s e s to approximately 5 0 ° C . 
The s o l u t i o n i s cooled to approximately 30°0, and 100 ml of 
concentrated n i t r i c a c i d i s added v e r y slowly i n small por-
tions^ w i t h s t i r r i n g a f t e r each a d d i t i o n . The r e a c t i o n i s v e r y 
exothermic f o r the f i r s t 20 to 30 ml and the temperature r i s e s 
to approximately 70°C. For subsequent additions the r e a c t i o n 
i s l e s s exothermic. The n i t r a t i o n mix i s cooled to hC^C, The 
t e r e p h t h a l i c a c i d i s added and forms a s l u r r y . The mixture i s 
heated on a water bath f o r one and one h a l f hours. During 
t h i s time the temperature i s maintained a t approximately 50°C, 
The mixture i s then heated on a sand bath u n t i l i t b o i l s 
and voluminous oxides of nitrogen are evolved. The tempera-
ture i s 70O-90°C. Complete s o l u t i o n i s never a t t a i n e d . Tlie 
mixture i s allowed to stand and di g e s t f o r four to s i x hours. 
I t i s poured over i c e and d i l u t e d to one l i t e r w i t h water. 
The white c r y s t a l l i n e product of n i t r o t e r e p h t h a l i c a c i d i s 
f i l t e r e d o f f , washed tv;o times w i t h 75 ml of v;ater, and d r i e d . 
The crude y i e l d i s 22 grams which i s 87̂ ^ t h e o r e t i c a l . The 
n i t r o t e r e p h t h a l i c a c i d can be r e c r y s t a l l i z e d from hot v/ater, 
but the crude product i s s u f f i c i e n t l y pure to make t h i s step 
unnecessary. I f r e c r y s t a l l i z e d , the y i e l d i s 77^ t h e o r e t i c a l . 
The melting point of the crude m a t e r i a l i s 260-5'-'C, while that: 
of the r e c r y s t a l l i z e d product i s 270-loc. The valu e s recorded 
i n the l i t e r a t u r e a r e : 262-37 and 270^. I n f r a red spectrum 
of n i t r o t e r e p h t h a l i c a c i d s Exp, #525 Step 1 ( 1 ) loA/62, 
Preparation of amino t e r e p h t h a l i c acids 
Attempts v;ere f i r s t made to reduce n i t r o t e r e p h t h a l i c 
a c i d w i t h stannous c h l o r i d e and hydrochloric a c i d and v/ith t i n 
and hydrochloric a c i d . These procedures l e d to the formation of 
s a l t s and made i s o l a t i o n of the de s i r e d product d i f f i c u l t . Re-
duction of the n i t r o t e r e p h t h a l i c a c i d to amino t e r e p h t h a l i c a c i d 
w i t h Na2S2A i n an a l k a l i n e medium proved to be a f a r superior 
method of preparation,9 
Experimental: 22 grams of crude n i t r o t e r e p h t h a l i c a c i d i s 
placed i n ^00 ml of v/ater and s t i r r e d to form a s l u r r y . 10^ 
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sodium hydroxide s o l u t i o n i s added to the s l u r r y i m t i l i t i s 
strongly b a s i c to paper. Th i s r e q u i r e d 3OOAOO ml of NaOH 
so l u t i o n . A l l the s o l i d s d i s s o l v e . Tlie s o l u t i o n i s heated 
to 80^0, and ^8 grams of Na2S205^ are added over a period of 
20 minutes. The pH i s checked a t frequent i n t e r v e d s , and 10% 
NaOH s o l u t i o n i s added when necessary to keep the s o l u t i o n 
b a s i c . A f t e r a l l the ̂ 2 8 2A has been added the r e a c t i o n 
mix i s heated a t Qo°C f o r an a d d i t i o n a l h a l f hour. The so l u -
t i o n i s cooled and f i l t e r e d . A I t l s u l f u r i c a c i d and water-
s o l u t i o n i s added to the yellov; r e a c t i o n mix u n t i l the pH i s 
approximately ^. A t h i c k yellov; p r e c i p i t a t e separates and i s 
f i l t e r e d o f f by su c t i o n . The p a s t e - l i k e p r e c i p i t a t e i s sus-
pended i n ̂ 00 ml of v;ater to v-jash i t f r e e from a c i d s and s a l t s 
and f i l t e r e d again by s u c t i o n . The amino t e r e p h t h a l i c a c i d i s 
d r i e d , forming a hard cake, which must be ground i n t o a pov;dered 
form f o r use i n the next step. The crude y i e l d i s 11,7 grams 
or 62^ of the t h e o r e t i c a l . The crude amino t e r e p h t h a l i c a c i d 
i s used i n the preparation of 7-carboxy i s a t o i c anhydride. I t 
can be r e c r y s t a l l i z e d from hot v;ater. Hov;ever, t h i s i s d i f f i -
c u l t because amino t e r e p h t h a l i c a c i d i s only v e r y s l i g h t l y 
soluble i n hot vi;ater. T h i s m a t e r i a l shov;s blue fluorescence 
i n s o l u t i o n . The melting point of the r e c r y s t a l l i z e d m a t e r i a l 
i s 32k—5°C. TTiis compared f a v o r a b l y w i t h the l i t e r a t u r e value 
of 32"5°C-'-̂ , I n f r a red spectrum of amino t e r e p h t h a l i c a c i d : 
Exp. #525 Step I I ( 6 ) #1 11/19/62 2 : 15 PM., 
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Synthesis of 7-Garboxy I s a t o i c Anhydride 
Experimental: 7-carboxy i s a t o i c anhydride was- f i r s t prepared 
according to the procedure described f o r i s a t o i c anhydride hj 
Wagner and F e g l e y l - , Amino t e r e p h t h a l i c a c i d \ms d i s s o l v e d v/ith 
d i f f i c u l t y i n strong HSl s o l u t i o n . Phosgene was bubbled i n t o the 
s o l u t i o n , and upon standing a small amount of cream colored pre-
c i p i t a t e separated. T h i s p r e c i p i t a t e was f i l t e r e d o f f , and more 
phosgene was bubbled i n t o the f i l t r a t e . A f t e r standing^another 
small amount of cream colored p r e c i p i t a t e separated and was: 
f i l t e r e d o f f and. d r i e d . I n f r a red spectra showed these two 
y i e l d s to be the sam.e product. 
Attempts were made to r e c r y s t a l l i s e the product from 
v a r i o u s s o l v e n t s . Water was f i r s t : t r i e d and proved to be un-
s u i t a b l e because v?hen the product was boiled i n water i t v/as: 
p a r t i a l l y reconverted to amino t e r e p h t h a l i c a c i d . Bensrene a l s o 
proved to be a poor solvent because the product was almost i n -
soluble even a t the b o i l i n g point. The most s u i t a b l e solvent 
t r i e d was- dioxane, and an amount of product s u f f i c i e n t f o r a n a l -
y s i s was obtained. The carbon and hydrogen a n a l y s i s confirmed 
t h i s product to be 7-carboxy i s a t o i c anhydride. The t h e o r e t i c a l 
values-vrere carbon 52,2^, hydrogen 2,7^/; and the percentages 
fomd were: carbon 5 2 , 3 ^ and hydrogen 2»9^%, 7-carboxy i s a t o i c -
anhydride when r e c r y s t a l l i z e d from dioxane w i t h charcoal i s a 
white powder which does not melt below S^C^C. ( I n f r a red s p e c t r a 
Exp. #525 Step I I I ( 3 ) #3 11/6/62 !+:00 PW,) Although the product 
was r e c r j z s t a l l i z e d from dioxane, dioxane i s not an i d e a l s o l v e n t 
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- - - . V A 
f o r the r e c r y s t a l l i z a t i o n of 7-carboxy i s a t o i c anhydride be-
cause of i t s moderate s o l u b i l i t y a t high temperatures' and r e -
p r e c i p i t a t i o n i s slow. I f f a s t r e p r e c i p i t a t i o n i s d e s i r e d water 
must be added to the dioxane s o l u t i o n . 
Preparation of 7-carboxy i s a t o i c anhydride by bubbling 
phosgene i n t o a hydrochloric a c i d s o l u t i o n of amino terephthalic; 
a c i d has many undesirable aspects. Amino t e r e p h t h a l i c a c i d i s 
only v e r y s l i g h t l y soluble i n vxater and i n hydrochloric a c i d 
s o l u t i o n . Therefore a ve r y l a r g e amount of solvent m.ust be vised. 
The s o l u b i l i t y of 7-carboxy i s a t o i c anhydride i s n e a r l y the same 
as that of amino t e r e p h t h a l i c a c i d and i t does not separate 
r e a d i l y from s o l u t i o n . 
I n an attempt to el i m i n a t e these undesirable features: 
from the preparation, dioxane was t r i e d as a solvent. Amino 
t e r e p h t h a l i c a c i d was found to be s l i g h t l y more soluble i n 
dioxane than i n hydrochloric a c i d s o l u t i o n (about one gram/100 ml 
of dioxane), A saturated dioxane s o l u t i o n of amino t e r e p h t h a l i c 
a c i d was prepared, and phosgene v/as bubbled i n t o the s o l u t i o n 
through a s i n t e r e d g l a s s d i s p a r s e r u n t i l the s o l u t i o n v/as s a t u -
r a t e d v/ith phosgene, A small amount of p r e c i p i t a t e separated 
upon standing, A l a r g e r recovery of 7-carboxy i s a t o i c anhydride 
can be obtained by vacuum d i s t i l l i n g the dioxane solvent. By t h i s ^ 
procedure a 96^ crude y i e l d i s obtained. 
An a l t e r n a t e procedural^ f o r the preparation of 7-carboxy 
i s a t o i c anhydride i n dioxane as a sol v e n t v/as developed. A s].urry 
of amino t e r e p h t h a l i c a c i d and dioxane i s made using 10 ml of 
dioxane per gram of amino t e r e p h t h a l i c a c i d . T\-/o moles of 
phosgene are bubbled i n t o the mlxtiore f o r each mole of amino 
t e r e p h t h a l i c a c i d present. The r e a c t i o n mixture i s then r e -
f l u x e d gently v;ith frequent s t i r r i n g f o r h a l f an hour. A f t e r 
the mixture has cooled i t i s poured i n t o i c e and water and the 
cream colored p r e c i p i t a t e i s f i l t e r e d o f f , washed two times- and 
d r i e d . The y i e l d 7-carboxy i s a t o i c anhydride by t h i s method of 
preparation i s 87^ t h e o r e t i c a l . 
- 8 -
Reactions of 7-Carboxy I s a t o i c Anhydride 
Common n u c l e o p h i l i c agents a t t a c k the number four carbon 
atom i n 7-carboxy i s a t o i c anhydride as i n unsubstituted i s a t o i c 
anhj^dride. E l e c t r o n s are withdravm from both the number two and 
the number four carbon atoms by the carbon atoms by the carhonyl 
oxygen atoms. The high e l e c t r o n d e n s i t y of the nitrogen atom, 
howevei^ p a r t i a l l y compensates f o r the p o s i t i v e character of the 
number tv/o carbon atom. Therefore the number four carbon atom 
i s attacked by the nucleophile. Although 7-carboxy i s a t o i c 
anhydride undergoes the same r e a c t i o n s as unsubstituted i s a t o i c 
anhydride i t does not appear to be as r e a c t i v e . The formation of 
e s t e r s and thio e s t e r s by r e a c t i o n v/ith a l c o h o l s and t h i o alcohols 
occurs quite e a s i l y v/ith unsubstituted i s a t o i c anhydride r e q u i r e s 
vigorous conditions v/hen 7-carbox2'' i s a t o i c anhydride i s used, and 
these products are d i f f i c u l t to make. Although the formation of 
amides, a n i l i d e s , and hydrazides from 7-carboxy i s a t o i c anhydride 
i s quite easy these r e a c t i o n s a l s o do not occur as r e a d i l y v/ith 
u nsubstituted i s a t o i c anhydride. 
Synthesis of 2-Amino-V-Garboxy Methyl Benzoate 
Experimental: One gram of 7-carboxy i s a t o i c anhydride i s d i s s o l v e d 
i n I C ml of methyl alcohol,.and a chip of sodium hydroxide i s 
added as a c a t a l y s t , T h e r e a c t i o n mixture i s r e f l u x e d for f i v e 
hours. The s o l u t i o n turns yellov; and shov/s a blue fluorescence 
c h a r a c t e r i s t i c of a n t h r a n i l a t e s . The solvent i s p a r t i a l l y evap-
orated and a yellov/ p r e c i p i t a t e forms. The crude product i s 
r e c r y s t a l l i z e d tv/o times from methanol. 2-amino-k-carboxy methyl 
-9-
benzoate i s r a t h e r soluble i n methanol and only a small amount 
of solvent i s needed f o r r e c r y s t a l l i z a t i o n . 
R e c r j / s t a l l i z e d 2-amino-M—carferoxy methyl benzoate i s a 
yellov c r y s t a l l i n e s o l i d v;ith a melting point of 21b-7°C. The 
a n a l y s i s f o r t h i s compound v/as as follov/st t h e o r e t i c a l carbon 
5 9 . 3 8 / , hydrogen 9-.65/; found carbon 55 .05/ j hydrogen k .&2/. 
I n f r a red s p e c t r a : Experiment #531(5) #2, 2 / V 6 3 3:30PK. 
Synthesis of 2-Amino-9—Carboxy Thio Phenyl Benzoate 
Experimental: A s l u r r y i s made of one grain of 7-carbox2i i s a t o i c 
anhydrid-e and 10 ml of dioxane. •'^ive ml of t h i o phenol and. a 
chip of sodium hydroxide, v/hich a c t s as a c a t a l y s t i n the r e a c t i o n , 
a,re added to the s l u r r y . The r e a c t i o n mixture i s r e f l u x e d f o r 
h a l f an hour. The s o l u t i o n i r . cooled and upon standing a p r e c i p -
i t a t e separates. The . p r e c i p i t a t e i s f i l t e r e d o f f and r e c r y s t a l l i z e d 
from methanol, ' i 
2-airiino-9—carboxy t h i o phenj/l benzoate i s a yellov/ 
c r y s t a l l i n e s o l i d v/ith a melting point of. 238-IfO°G, The a n a l y s i s 
f o r t h i s compound i s ras follov/s: t h e o r e t i c a l carbon 6 l . 5 2 # , 
hydrogen 9-,06/; foimd carbon 61 .37^, hydrogen d . l 3 / . I n f r a 
red s p e c t r a : Experiment #5+7(1) #2 3/19/63 3:l5PM. 
Synthesis of 2-Amino-k-Carboxy Benzamide 
Experimental: One gram of 7-Garboxy i s a t o i c anliydride i s mixed 
v/ith 10 ml of voter, A 50/ s o l u t i o n of NHjqOH i n v/ater i s added 
dropv/ise to t h i s mixture, and an orange s o l u t i o n i s formed, 
H i i s s o l u t i o n i s heated and carbon dioxide e v o l u t i o n i s noted. 
- 1 0 -
7 8 9 10 
WAVELENGTH (MICRONS 
Q R I G I N ^ y o ^ 57e/>Zgci) 
AlA^J/a -a/7 
PURITY/ex -fK^K l^eok4 
PHASE IJUJAI AIWI 
THICKNESS 
SPECTRUM NO...JF_a^_ 












M 1 ̂ . 731 
PART NO. 137-1280 » ® T H E P E R K I N - E L M E R C O R P O R A T I O N , N O R W A L K , C O N N . 
4000 3000 2000 1500 1000 900 
7 8 9 10 
WAVELENGTH (MICRONS 
11 12 13 14 15 
CO CO 
C m 
32 — J 
^ 70 
O 
SPECTRUM N O . ^ ^ 
SAMPLE. 












PART NO. 137-1280 «S ® T H E P E R K I N - E L M E R C O R P O R A T I O N , N O R W A L K , C O N N . 
The s o l u t i o n i s cooled and a c i c i f i e d w i t h a c e t i c a c i d , A yellow^ 
p r e c i p i t a t e separates and i s f i l t e r e d , and d r i e d . T h i s product 
can be r e c r y s t a l l i z e d form a 50% water-ethanol s o l u t i o n , 
2-amino-E_earboxy benzamide i s a yellow pov/der which 
melts above 2hO^C,~ The a n a l y s i s of t h i s product i s as follov/s s 
t h e o r e t i c a l carbon 53»33/j hydrogen h,hh%'y foimd carbon 53»'~5%r ' 
hydrogen h,hl%,- I n f r a r e d s p e c t r a : Experiment #532(3) #L 2/18/63 
1:30PM, : 
S^mthesis of 2-Anino-9—Carboxy Benzanilide 
Experimental: One gram of 7-carboxy i s a t o i c anhydride i s mixed 
w i t h dioxane, v/hich i s used as a s o l v e n t , 0 ,9 ral of a n i l i n e i s 
added. T h i s represents a tv/o to one molar r a t i o of a n i l i n e to 
7-carboxy i s a t o i c anhydride, -̂ he r e a c t i o n mixture i s r e f l u x e d 
f o r d/'+hour.: Wlien the mixture i s cooled no p r e c i p i t a t e sep-
a r a t e s ; therefore the solvent i s evaporated, •'•he product i s r e -
c r y s t a l l i z e d tv/o times fwam a one to tv/o s o l u t i o n volvvne of 
methanol and v/ater, , • 
2-amino-M—carboxy benzanilide v-zhen r e c r y s t a l l i z e d from 
methanol and v/ater using c h a r c o a l i s a white pov/der v/liich melts 
233-'+°E.. -̂'he a n a l y s i s i s as follov/s: t h e o r e t i c a l carbon 6 5 . 6 3 / , 
hydrogen 9-.72/; fo-and carbon 6 5 . 6 5 / , hydrogen 1+̂ 81+/, I n f r a red 
s p e c t r a : Experiment #535(1) 2/19/63 2 t l 5 PM, 
Synthesis of 2-Amino-#-Carboxy N-Hexylbenzamide 
An attempt v/as made to prepare 2-amino-^-GarboXy N-
h e x y l benzamide by r e f l u x i n g 7-carboxy i s a t o i c anhydride vith 
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an excess of n-hexyl amine i n dioxane, v f i i c h was used as a s o l -
vent. The solvent was evaporated and the product r e c r y s t a l l i z e d 
from a one to one methanol and water s o l u t i o n . L i g h t f l u f f ; / 
v;hite needle l i k e c r y s t a l s v;ith a melting noint 139,5-^0°G,v;ere 
obtained... Three sets of analyses were obtained f o r t h i s compound. 
They are as follov/s: 
T h e o r e t i c a l Found 
C 6 3,61/ 6 3 . 0 7 / 6 2 , 7 1 / 6^.38/ 
Hf 7 , 6 3 / 9 . 6 7 / 9 . 77/ 9 . 7 2 / 
The i n f r a red spectra of t h i s m a t e r i a l i s Experiment #536(1) 
#3 2/28/63 1 0 : 0 0 M . This m a t e r i a l i s probably an unstable • 
amine' s a l t of the 2-amino-9—carboxy N-hexyl benzamide. This 
vjould e x p l a i n the v a r i a t i o n i n a n a l y s i s . The high s o l u b i l i t y 
of t h i s compound i n water i s a l s o c o n s i s t a n t w i t h t h i s hypothesis. 
I f t h i s compound i s d i s s o l v e d i n vmter and the s o l u t i o n 
a c i d i f i e d a nev p r e c i p i t a t e forms, ^hls new product can be 
recr3y'stallized from a one to one s o l u t i o n of methanol and water.-
I t i s a vmite powder v;hich melts 172-3°c;. This product i s believed 
to be the 2-amino-9—carboxy N-hexyl benzamide. I n f r a red spectra:-
Experiment #536(2) t ^ 9/19/63 3i-00 Ph. 
Synthesis of 2-Amino-9-Garboxy Benzhydrazide 
Experimental: One gram of 7-carboxy i s a t o i c anhydride i s sus-
pended i n 10 ml of v/ater. A one to one s o l u t i o n of hydrazine 
i n v/ater i s added dropv/ise u n t i l the s o l u t i o n i s s l i g h t l y b a s i c 
There i s considerable evolution of carbon d i o x i d e , A yellov/ 
s o l u t i o n i s formed v/hen the mixture i s heated. Enough hydrazine 
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s o l u t i o n i s adoecl during the heating to keep the r e a c t i o n mix-
ture b a s i c . A f t e r 15 minutes of heating the s o l u t i o n i s cooled 
and a c i d i f i e d v;ith 3 0 / a c e t i c a c i d . A yellow p r e c i p i t a t e forms 
and i s f i l t e r e d , '-r.e product i s r e c r y s t a l l i z e d tv/o times using 
a one to one s o l u t i o n of methanol and v/ater. 
- 2-amino-9-carboxy benzhydrazide i s a f l u f f y yellov/ 
c r y s t a l l i n e s o l i d v/ith a melting point of 235 .5-236.5°C, The 
a n a l y s i s i s as follov/s: t h e o r e t i c a l carbon 9 9 , 2 3 / , hydrogen 9 . 6 5 
found carbon 9 9 . 0 7 / , hydrogen 9 . 7 0 / . I n f r a red s p e c t r a : Exper-
iment #536(1) #+ 3/12/63 10:00 AI-:.. 
Synthesis of 2-Aniino-9-Carboxy NiPhenyl Benzhydrazide 
Experimental: One gram of 7-carboxy i s a t o i c anhydride i s sus-
pended i n 10 ml of v/ater. The mixture i s heated and phenylhy-
drazine i s added dropv/ise. Carbon dioxide evolves, and. the 
p r e c i p i t a t e changes c h a r a c t e r . The mixture i s cooled and the 
product f i l t e r e d . The 2-amino-9-carboxy N'-phenyl benzhydra-
zide i s r e c r y s t a l l i z e d from, a one to one s o l u t i o n by volume of 
methanol and v/ater, 
2-amino-9-carboxy N'-phenyl benzhydrazide i s a cream 
colored pov/der v/hich melts a t 205,5-206,5°0. The a n a l y s i s i s 
as f o l l o v / s r t h e o r e t i c a l carbon 62 , 0 0 / , hydrogen 9 . 3 i / ; found 
carbon 61 , 8 8 / , hydrogen 9 , 8 2 / , I n f r a red s p e c t r a : Experiment 
#596(3) #+ 9/8/63 2::30PM, 
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Homnary 
1 . 7-Carboxy i s a t o i c anhydride i s prepared by n i t r a t i n g t e r e -
p h t h a l i c a c i d to form n i t r o t e r e p h t h a l i c a c i d , reducing the 
n i t r o group to form amino t e r e p h t h a l i c a c i d , and c l o s i n g the 
r i n g v/ith phosgene to form the desired product, 
2. 7-Carboxy i s a t o i c anhydride i s attacked by comraon nucleophiles 
as i s unsubstituted i s a t o i c a.nhydride, but the 7-carboxy 
i s a t o i c anhydride i s l e s s r e a c t i v e than the unsubstituted 
i s a t o i c anhydride, . 
-19-
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